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WR LQFUHDVH LWV HIILFLHQF\ DQG LPSURYH WKH KHDW H[FKDQJH EHWZHHQ SDUDIILQ ZD[ DQGZDWHU FLUFXODWLQJ WKURXJK WKH
LQQHUFRLOV
 7KHILUVWPRGHORIWKHKHDWDFFXPXODWRU
7KHILUVWPRGHORI WKH KHDW DFFXPXODWRU LVSUHVHQWHG LQ )LJD 0D\EHREVHUYHG WKH WZRHOHFWULFDO UHVLVWDQFHV
ORFDWHGLQWKHKRUL]RQWDOSODQHDQG WKH FRSSHU FRLOIRU ZDWHUFLUFXODWLRQ ORFDWHGLQWKHYHUWLFDOSODQH )RUWKLVPRGHO
ZDVSHUIRUPHGH[SHULPHQWDOWHVWVDQG&)'DQDO\VLV)LJE7KHUHVXOWVZHUHVLPLODU >@
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 7KHRSWLPL]DWLRQ RI WKHKHDWDFFXPXODWRU
7RLPSURYHKHDWDFFXPXODWRURSHUDWLRQDUHSURSRVHGVRPHFRQVWUXFWLYHFKDQJHV 'HWHUPLQLQJ RI WKH IXQFWLRQDO
SDUDPHWHUV IRU WKH QHZ FRQVWUXFWLYH FKDQJHV ZDV GRQH E\ &)' DQDO\VLV 7KH &)' DQDO\VLV XVHG WKUHH
PDWKHPDWLFDOPRGHOVWRREWDLQWKHPHOWLQJRIWKHZD[WKHKHDWWUDQVIHULQVLGHWKHZD[WKURXJKWKHFRSSHUZDOORI
WKH ZDWHU FRLO DQG LQVLGH WKH IORZLQJ ZDWHU DQG WKH WXUEXOHQFH LQVLGH WKH IOXLGV 7KH GRPLQDQW KHDW WUDQVIHU
PHFKDQLVPVDUHFRQGXFWLRQDQGQDWXUDOFRQYHFWLRQLQ OLTXLGSKDVH >@
7KHWKHUPDOHQHUJ\ZKLFKPHOWVWKHSDUDIILQZD[LVLQWURGXFHGLQWRWKHPRGHODVDWKHUPDOERXQGDU\FRQGLWLRQ
RQWKH H[WHUQDO VXUIDFHVRIWKHHOHFWULF UHVLVWDQFHV 7KHSKDVHFKDQJHRIWKHZD[DQGWKHKHDWWUDQVIHUWRWKHZDWHU
ZHUH PRGHOHG XVLQJ WKH )OXHQW PRGXOH IURP$QV\V  ,Q PRGHOLQJ SHUIRUPHG WKH PD[LPXP WHPSHUDWXUH RI
SDUDIILQZD[ZDVPDLQWDLQHG&
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 7KH ILUVWYHUVLRQ
)RUWKLV ILUVWYHUVLRQZDVIROORZHGWKH KRPRJHQL]DWLRQ RI WKHWHPSHUDWXUHLQVLGHWKHPDVVRISDUDIILQ ZD[)RU
WKLVSXUSRVH WZRH[WHULRUSLSHV ZHUHLQVWDOOHG RQWZRRSSRVLWHVLGHVXUIDFHVRIWKH KHDW DFFXPXODWRU)LJD7KHVH
SLSHVVHWXS D FLUFXODWLRQRISDUDIILQ ZD[IURPWKHWRSWRWKHERWWRPRIDFFXPXODWRUGXHWRWKHGHQVLW\GLIIHUHQFH
$QRWKHUFKDQJHIURPWKHLQLWLDOPRGHOLVWKDWZDWHUHQWHUVLQWKHDFFXPXODWRUDWWKHWRSRIWKHFRLOZKLFKKHOSVWR
PDLQWDLQDKLJKHU WHPSHUDWXUH LQ WKH ORZHU OD\HURISDUDIILQZD[ ,WZDVFRQVLGHUHG WKDWZDWHU IORZV WKURXJKRQH









&RQYHFWLYHKHDWWUDQVIHUFRHIILFLHQWIURPSDUDIILQ ZD[WRFRLOKDVYDOXHVLQWKHUDQJH  >:P.@ DQG
KHDWWUDQVIHUFRHIILFLHQWIURPFRLOWRZDWHUKDVYDOXHVLQWKHUDQJH  >:P.@
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 7KHVHFRQGYHUVLRQ
,QRUGHUWRLQFUHDVHWKHKHDWIOX[RYHUZDWHULW LVSURSRVHGVROXWLRQDGGHGWZR PRUHFRLOVIRUZDWHUFLUFXODWLRQ




)LJ  7HPSHUDWXUHGLVWULEXWLRQLQWKHKHDWDFFXPXODWRUZLWKWKUHHZDWHUFRLOV 
VHFWLRQWKURXJKPLGGOHFRLO
7HPSHUDWXUH GLVWULEXWLRQ LQ WKHPLGGOHFRLO LVSUHVHQWHG LQ )LJ7HPSHUDWXUHGLVWULEXWLRQ WKURXJK VHFWLRQVRI
ODWHUDOFRLOVLVVLPLODU7KH ZDWHUPDVVIORZWKURXJKPLGGOHFRLOLVJUHDWHUWKDQLQODWHUDOFRLOV
&RQYHFWLYH KHDW WUDQVIHU FRHIILFLHQW IURPSDUDIILQZD[ WR FRLO KDV YDOXHV LQ WKH UDQJH ± >:P.@ 
&RQYHFWLYH KHDWWUDQVIHUFRHIILFLHQWIURPFRLOWRZDWHUKDVYDOXHVLQWKHUDQJH± >:P.@ 7KHKLJKHU
YDOXHVFRUUHVSRQGLQJWRPLGGOHFRLO
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 &RQFOXVLRQV
3URSRVHGFRQVWUXFWLYHFKDQJHVFRQWULEXWH WRLQFUHDVHGKHDWDFFXPXODWRUSHUIRUPDQFH 7KHWKLFNQHVVRIVHPLVROLG
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